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A peer-vector machine includes a host processor a.n<* a hardwired pipeline accelerator. The host 
processor executes 3 program, and, in response to the program, generates host date, and the 
pipeline accelerator generates pipeline daia from the host, data.. Alternatively, the pipeline accelerator 
generates the pipeline data, and the host processor generates the host data from me pipeline data, 
Becsyse the peer-vector machine includes both a processor and a pipeline accelerator, it can often 
process data more efficiently than a machine thai includes only processors or only accelerators. For 
example, one can design the peer-vector machine so ih^i trie host processor penenrss deeisior!- 
making and non-maihematieally intensive operations and: the accelerator performs norvdedsiorv 
making and mamematicafSy intensive operations,; By shifting the mathematically intensive operations 
to the accelerator, the peer-vector machine often can. for a given dock frequency, process, data at a 
speed thai surpasses \m speed at which a processor-oniy machine cam process the data. 
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(54) PIPELINE ACCELERATOR HAVING MULTIPLE PIPELINE 
UNITS AND RELATED COMPUTING MACHINE AND 
METHOD 

(57} Abstract: 

A pipeline accelerator includes a bus and a plurality 
of pipeline units, each unit coupled to the bus and 
including at least one respective hardwired ~pl pell n« circuit: 
By including a plurality of pipeline units in the pipeline 
accelerator, one can Increase the accelerator's data- 
processing performance as compared to a single-pipeline- 
unit accelerator, Furthermore, by designing the pipeline 
units so that they communicate via a common bus, one 
can alter the number of pipeline units, and thus alter the 
configuration and functionality of the accelerator, by merely 
coupling or uncoupling pipeline units to or from the bus. 
This eliminates the need to design or redesign the pipeline- 
unit interfaces each time one alters one of the pipeline units 
or alters the number of pipeline units within the accelerator, 
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4a.bf| « 4b 4 44-UIb 4 b **« 

^i-fifAi, 7H puc ii 44 44.P.444 4444 flic issuing m& * 

^mm&cmichm^sr mimi ci t^i^b^ ^-4. «taM. s <i hoc m& 

PUC ^i^q^i 44 44?I4. #\±mi l^^i:; ^H««l-$l.^ $1*8 

4 1-4 «| 44. 

«I444, PUC -a- 47)-4fe- .544^.4«?j4 4 ; ^#4 J ?i«f!4e. -'4^4-b- lifi^ia &441 PUC4 ^4^1 

PUC 44s] 14? 44^«U^1 mtfci ^mm^n 444 44^ 4^4 44. aelai, S£ 

444 4.444 4«]H444 444-41. S4r, 4*>4i444 4444 U44 444 4^444, 44 

4b 44^444 ,su;i4444 44 44^14^-i 44a 4 44 444:e 44^4b4 444 444 ^44 1:44 
44. 

:ie!H.sC s-\ i 4 311 4:a44. 444 puc 4 444,ii 44H-44^I- HS1MI44 44 444b^. 44, 4 ^44 
444 444 4>1!4P 44 444 S^MElSdradeofOi ^4.4-e 44. 44 1-4, Ha44 -^I4 444 444 
?} ''-UP. 44:4b 444 44-4 H ?i4-44 ^ll«l«]£ 4JS. 4 44/bbl #444 144^ bb. b 

4b, 4^.444>., 44b 44 -14 bbH! 4-44 44.S14, 4444 4~b4^ 4b# 44 b44 i; - 444-44- 
114 4-b4 4 44/4b4 4b44 44, 444. 444 PLIC 4 444bP14 4bbbM. 44.. bbb PUC b ?W 
P- 4«4:c44-.^4 »i44 b4iep- ^^^m 4b-, ::x 44. 44b4 4^iH44-b# b44 ^44 444 
4-b 4b-. H.,?a4.H4 puc 44 4b 44-gi>-it 444 PUC 44b .^4444 ^44 44-b44 

44, :i 44> b,*.444 44b444 b cb^b o\^o) 44. 

444, 4:c.4443;--44b44 44 4<J4 4-b€4 4b4 44b iP:i?.^b-44 4-44 44-4H 4444 4 

444 4 4 b 4S'4 bbb 4?4?5b sx^M- 44 44. 

4^14 444 44 

(Kb) 

4 444 4 4444 4:i?.vC 44b44 4444b »4 4 444 44iU#4 444 b.44b4. 44 44^44 
44 444 47! b-b :«44i 4.S-4 444 444 4«444h,--4^!h44 4^4 bt44. 

4>1 44*144 44-'Nl 44b 4bH44 444 b4bb-am4. 44^14 4=>i4-be! bb4 444 44H44 
-44 m?m «i« 4 4444 4 44. Sib. -44444 444 444 bcbl- 44 4^4 4 4b 4444 44 
4 4^-4 bbbbb 444 i44» ?a4. b44b 44.^44 4-4^1 b# 4t 4 ::i44 44 44 «4b # 
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V!« 4^4- 44444' at ^4-4 * ^?>.m. 444 4 444 ?\&& 444. 4*44 44-4 Ml »j 

*4>fM44 40>4 or}« «HW ^H>meH]^ 441 44 4 3i444 44 44^44"40< 34i44.003 44 

«04^ 404 4*1 

?:o 10; t44 cff-H ^ 44441! 40: 04141 444 44 444.::^f44oo 
^2<r #*$4 *|HSH<HH 443^44^ 44 t4«>]f>j;i^*|X>, 

Si B$: # #44 1 4444 4# 44 "44 4?1®N# 3* ■ / ®m : 0 0:0 fvr| r}oH;;x*iobO 

£ iOr 144 %1 4N«M 44 O 3-! 44^44 7\*m mm<& 444 *4 rH«^«j3L, 

£50 &444>] 4 4^ 0-^HNi 4« 0. 34 44^44. 44 441 44.E44 0 44 44 444 :a<g*U, 

£ 54 * 4 $ -0 4 4 0 44 44 & m -1-0.0.40! 44.44 #«| 444-.<?4U:o 

74 -SO 444 4 44 1444 410 33 34 44 H44 444-« : i 44 444oif 4:4 

•o 84 4 4014 0? 4'4I4 44 44 44 3144 444 :x-i-§- 04r4o- si 34 447044 4444 eH<Ha^«] 
4. 

4 44 

(444 4 4) 

•o 34 4 tH4 4 4 0-i4i 44- 44-^14 44444 44 mm 4440)4 04144 44 444^144. o^ 
B. o.<n4 Oh 2)4 4444. 44 44-4*3 44(40>^fe 44^ 4-'f4 4441 4444 £ i,4 o i?4! 44 

40) m &*&mam 4oi(b&«k>! 4444 4444 4430441 444(44>4 44. 444, iAl- 

HO^f 0(10) 4 444<44>mr 444 44)0; «M«I 444 44. <3 444 4 44 "^Upmrr 44, OO'Oi OO 
Hoa^.f <g0!4 01444 ^ooa, 4444 44 4:i4 444 40 -3^044 4 4 40 4.44 44 

^,!i:.0i S14444 4444 44* 444.^4*1444. 444, H,s04-H<42}4 44-414 4444 0 0 O 000* 4~ 

mm mm 444*014, 4440)4 444 44* 444. mam 44 m% w* 44444 *m n 

•1S1* *44t -t- 44. M, 4444 44 44. 444<44H 44 .0O;044(42)4 44 44^4^.4 &€44 

44 444«!o ; .-i- 44 44(40)4 401 4 4^4 4*41-4 4 4-30 -04. 3LB1444 44 44^14^4 4 

01 444 m- :x444. 444(44)4 444 44.5=44 44(41 44. FUC-44 4ou*l 4-fc 44. >1 0 

44 444 444 4044>l0xi 4#0f fe -0 4 ?l-444 4 444 4*]44 m 0-0. o«i y?) -§-4 444<>] a 
4 040- o:-0 <?.4i44,o.4 .^#44 -^4 a«4l-4, 444. 4o040)4 4444 44 400 :i4:ii 44 4 04 44 4 
44444 44 4400 444-K 

5£ 34 44 43044, i£S44(42) S #4.^4 ! ?i 44?l(44)4 444*0 -«!4-^« 01 #1 4440><t4 h. 

>^44 4.01^(46), 4041*4^ O|. 5 oel<48} t a4l^4o! »l^<S0), 44 .»4- "x <>i44 4^4 4.0.4(52), 44^4 4- 
0441 4 ; 0 .000343 0ie!4~4<>4l #4 0O3(3«). 4 ftlo4!4 444(6 1)4 334^4! 44- 

lii HE4^ (42)4 0;- 44 #4(32) 4 44 ^! 4ei4(64)4 3 ; 2#;04 4^-4, H,§?44 4£4(46H4 ^14-40? 
40-4(06) 4 44^1 4)04(68)4 34?S-4fe-0L 44 30^44 44 4 444 -41 i4 44 033L:if 4 44 4-K.e| b. 
4s| 4 #4 44. .E.SL44 4.a4(46Hl4 0 3 3- 0^ ;|43xii«|(v0) 24 444-4^ 443. ; .Hi0(72)-o 33.444 4 
44. 444 44 3>:..^0. Oo;.4402)3;. 444 v1-#>1<44>4 OO 4 «))44 (84)4- #4-444 .^44 
•T-0I43O30- 40 mm 04 4441- 4443? 44. 

443*44! 4-*:0(444:: 44si 44-^ PUCi50 4)4 4 4.0.4 .?m.::xf ^44 4^44 #£ 44^1 *4«m 
1 »1440r 4*1 4(74= "74 n >4 5044.H 44. 444 40L4(52}-4 40-'0(o04 411 4«I41 ^ 
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o-oo. oo 7}$t?m4m ooo puc <% mm**®. *m puc $ op.oo sh>jh*ki 4f4 

<* apLO«L, & 4 tfx) A 84 ©MS** 44 04 pO^pa.p. >t4 4#0C44>0:: %!*>im 4-4.0 ASIC *i 
« f W, H si ASIC A 04 OA. 44111 4 s 844 44 t^4;!** 4 **tH*1, 44(40)44 

*5isi£iC52>-i- 440 -o <m. Butt. *m m-m^n *w 4«).»^!(?«! f T4 8 !i sam«h 

& 8 440 P4.A440 .A 11- A r $14, A A. "I A 5P0444 000-A4A. 4000AP)0 

A A 04 AO ri AAA «sai A AAA A A P. «AK 44 POOPp 8440 0. 4-4-40PSP>iA:r 444 IB 
04AA #4 £I« -Sf>l 4' 44. 

»m OCTM 4A4 0P8i2? 4 44 AOo! 0-#O(44}-t OA 004 1C*I «M*H 4 0 4A.A. A^sf^AA, A.P4 AA 
A|a|4 4-4444! 7| #A A ml® IC 44 4444 *8 

.04 --44 A 0(40)4 AAAAjA] YiOO r if 4 "IMPROVED COMPUTING ARCHITECTURE AND 

RELATED SYSTEM AND METHOD"*?.! 44#0 >$:!0/S8TK>2.tP8| 44 44 4>4 AAA «&4N(42>S! 

P ; -44 A 444 A -I 440 044 «83H COMPUTING MACHINE HAVING IMPROVED COMPUTING 
ARCHITECTURE AND RELATED SYSTEM AND METHOD" 4 44 44#0 1 0/6&4,OS3.&« i 8 4A.4. A 

oj^EieK] •4*>1(44)S! A A t 4444 <&*\ 444 444 "PIPELINE ACCELERATOR FOR IMPROVED 

COMPUTING ARCHITECTURE AND RELATED SYSTEM AMD METHOD" A A A 4044 .^10/683.929^ 
m SI A. A. A <i PL4 A 8 A OppOO A 4P ;: L 

Sk 1A A 40 O %! OA! 34 AASOa} O A 1 ; A DA A 0O8) AO 4-44:i44 0-. 

444(44}4 p AO- iEA ::i AAA ^00 OOAOYl 4448)03 4*10 0-04 SP0#}4i 8A844 48- 0. A AO 
844 0 PUC ST ASIC AO OOAOo! A 80805 A AAA A AO-. A- AO -.1 00 ti1t€ 00 0 A 48 "PIPELINE 
ACCELERATOR FOR IMPROVED COMPUTING ARCHITECTURE AND RELATED SYSTEM AND METHOD" 0 0 
A OAO'O * 10/688,909^01 44 Y! OA 44, O As! O-AhOO 0-A(78)4)- A/P4 ™$L4*U4'2)iXL 3) ^ AAA 
(44)0 t:Hf ^-4 A OA 0-00 *sH*o|4, A, 40A0OI 0-0(73} 440 AAA A.-/. 0042} AO 00- 44484A 
0-04 OA tftt OOP, 0 44 004 44A4A! 4-4(78) 8484- 4-2^4 A4A.44I 0-0KA.4 

44 ^40) £feIAl A^.0!A{42}4 OA # ! A 0O# «AA1 #A#A m~ l>f #7]Si O-A OA AO "^^>fP« 
V! rOO-L IPO. »1 AiPA- AiAlAA 0 AO .P 4: 0 00-0 ®M 0<>! -AO O AC40M.& PO A O AO 

km* &n si oo. 

O^lA.O-0 S1A.(30)*]| A SiP A.;P0|;P(42}(A 3)0- ?K?- 000 0-0 A- AC OA.AOO.I ajMO 0-4P f^Adfe^ 4 
00 OA 0 0 HOvAAO AO V! OA A. -(82) 4 Xt-OA AC «?1 OA V ^PPPA^p AO 0(8 A A AO *CTO 
OOP. pOA00!O4LAA=». AO TOO -00 OOoP 40 004(88}. 0 AO 0-00480)0 AO-. O-OoO-O OA 
C8QHD- AO -AO »|.^ 2!Os|OPP3D 0 it?] Yl0»IAPL82)O -AO 0^(01)11 0400-0 00 »i^C*»3)Sa A 

000 OAK 0 0 OP.JC A0s|APt(9D0 AAA OOi 00^<->LP(82} MH A0-000.PO. O^i »UA<93.>fe % Osi].?P 
#0, 

O-oLPOAl ^si(80)0 -Haifl 14 .PI-.P PA Op PA. POOP A*; A OA PA:.0 POO 400-0 ft O 
O, A, -'rAIO-A- 00 O p. PA 04II 40 0AP 0 0 0 Pl-Ot A 00.0, AAOPilA AO PP44-0P! TOO 0 
if£ 10 N4x^{].G}0- 4AI0- 0 404:- OA- AAA OOP i!0O O 00. M, OPIOO 01 ■t^.p.A, 0-A 0 
40-0- O A O*|.PO0 0440 O A OOO-P AO 0 0 ^AL&(82}0- OA AO P-PI 0 0 0 P OOAOO 0-H.4iO 
0 0 tHCIDLKAOOO ##41 OOAXsave}! O 044, AAA A-pP^A OAOO 040 O-OAO-2! 041 4 
OA-pi 0 '10 A 440 4040. 4, 4<P.aP|044 HDL A 44 0PA.O. 44:44 ^104 AAYi 44A.A.44 AP. 
OOPPO 44 444 O -1.0 444 -P, 4444 4404 O A AO AAO 444 P4A «I44 004 A Op. AAA 
004 .^00- 444 P : OA. OOP. AO AO-24 P048P) RAO 4A4A4Ai 04 OOAOpjO 4 0 «) ACversio)DO- 
4444 0-40.04 HDL m 44At 0 444. 444-4 0 44 44444 .4J4.P 444 4 00-. 

P it 4 A 0AI44L 44 4e]^Ap(82}A 444 404(84(0 3411 P4 OPl« A4AJ4 '4m -44 #^4K44 
044 OP 444*>lP(3A4 4^f.4)^i4, AOPpp 44-44 4040PP 3)4 04 0 444 444-P 04. 44- 
44. 0 4 PI44 444 Rapkl I/O 4444 AO 44 AAA] 44, 41444 AAA AP444C42.>4 0-4 pal 4 0-4 
AO 4-44 #44 44-i- 44f 4 P 8- 801-. *f, 4-4-^ 8144*1841 4404^- 40 0- 04 POO =8/430)4 1- 
4-0 ^PP4 PP.44 (42)08 3)4- 44- 4-4 444 0-4P08I 44(78)4 44-O0-P4 0-8= 4.PP-4, 4144-4 04 4 
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t# 4MA.&K! ***oj 



j-.S] A t-j- ;?| -p- Aj 

il4r4.:s A A tin 4a.)i 



8 



•4 A <H.4^4^-I- N8£Aip 



A A A. 4 



1^444 YL^AI*!M 



AMLA.A 4M.A4?j #^(78)3! A 



44 « j~7\>^ A 3* #814*1 4A YAllAAL <>r 8 tii|-4 4AA "IMPROVED 

COMPOTIMG ARCHITECTURE AND RELATED SYSTEM AND METHOD"?] *K<r -AM A A ^1 10/684. 1 02.1. $ 't<g 
s vj "PIPELINE ACCELERATOR FOR IMPROVED COMPUTING ARCHITECTURE AMD RELATED SYSTEM 

AND METHOD* $ 4 A Sf#|#^ »| iQ/683, 929&«l\*\ *H|4 APSA-A* «H4.#4 AvAA <Mi44. fti *84>A 
#4 4ME4814 f y\ 44&-4t!<80>4 4# 88AAAA T t>1 4M2*4t? 4AC78U? 44* MAP7-YA8: *M4 

*44<86>te SYNC A 4«- »1MN!P¥-MM 44 H4 ?}■••»! A. 1-MMA *o1««*HI A44M 4Nv4<>!4U 

^«iM*KK?4 r 7<? K )# %-m su, mm<&*>\ a# 44 «*4*i Yi4t *4i4fe 4«.*-# roan t mm. <4 

II- PA. til ANN!i M(42)<*| 78A NA O SYNC MM tAMAA MA 44^4*! tfJ&CSOHl #*f 44 X4ti 4 

8M?8Ua>l Atoll 44MM AAA MM «W <$444 1A €A.$tA4 aahMa 4*444 

« 44»4<?K?4 r 74 B )4 «1 ^}o]Bl NAA 444^ 44. 

'AAA AN, SYNC t!§4; YMit #44 A:,!. M 4€M.U «i • M d- T? 1 4M- #44 4fe ! 8l 4#€ 

4. 4YLAA.A, A- M#Mte ,I SLM>i<(k>orbMD ,! 44 #4fe 88>; yf-M-a AAP8M. Xl*14, No. NANA "44m * 
44"S «-4A- 444 « A 44 A 81 44. SYNC 4-1. $ 44MU #4 81774 <MM 48N "PIPELINE 
ACCELERATOR FOR IMPROVED COMPUTING ARCHITECTURE AND RELATED SYSTEM AND METHOD" Yi 4 
4 44#4 ^1O/0S3,929.«-^ L| 4>fS|4 44. 

444(88} ! e #4 4^44 4 44^44C74p-?4 s p, 44 4 *8 4 A<82). A L -f (84), ^^^1(86), I; > } L^ Y! 
*H ^(9l.K«4#^>^ ^M'l« « H^v:;Lrc it AM MSM1'-K42)UL 3)H18! **m MH|4. <>1« » Y! 

s| ol^82)0l SI Y.«ff ^{overflow) M^, #el4(8S)fe «lt iA„I S.:sUiA!(42)4?{] MAL^HI-. # 

el'4feAl-M s t-fM^«^l »1y!-I^h- ::cr- sfiAl-i- tl-L 411- 1L>L «l»U'l .Y..^||.sL-?Ht 'i. 

4*1 . A- ^ H L «>4 *°L 'f V: #e|^>(90)« f 5&-fe N «i»L^ YOl« «A^!UU, 

Til H^1.4(90)L. UH YLiiM "IMPROVED COMPUMXG ARCIIITECTCRE AND RELATED 

SYSTEM AND METHODS! 4:10/684,102.^] Yl^Y) 44 1" ;> 1 . H<i1.^Ah\l2)<-^ 3)S?.-^^ AH 

A." ;: r^ eg o| ^ of] fVHAM ^)B^(74 t -74J, ft! Y!s|Hi<>L^(82}, €(84), ^L>UL86). 4*1 VI 

KL^KSS), Yl t!^^cU^49i}(*4tH : H!)^ AYS.Lt r^(«oft configuraiios-Oi- -*LYj«kA. «UA WIA- AoKE.£Y«;| -5Ul 
(80)A, Hl^xl^B] 1 slM-IHI c|«IYi-&! m\ fif l^f K -VM-A SALU A -'..j A vAR A.C.-A YV) r-lLAAA «e| 
A AaD4!A(Yl# fH>L ^-|A #. A -8 A iAi)f A ■*•! A ;: 1. A, AAA ril RL>A|Y:- AvRlAA «? ^ 57.S?.<«« !A>L 
«LA-*^2| A.^)ll A YA Ai 7 A!) A. h'.8Ai «; ^A :-ERSAlA| A AA^xS A Y' P. A A -AAA 

A. NiA A«L A.^A : . «I:,'iAA)b #>1 At! -§e!A/P0)A «D<A/ AN <R A A A : ?A82)V; A AAA 81 A^A A A A 

A « A N AT! sill* HA AAA ANA AAA A A! A-A8A #€#4. =tiA H:A A(88)A- AN 8- Yj Ae.|NC88A. A 

A A, 41 AA A A t!6W:A.C82) MIA *\ AA AAlA-A 2 81 AAA AAA 8 8 NAN- AY ®t>m® AAAL8 
A Acj, 

A8i~A.A »!A ANNLA-(8l)A At! A '8 .AN. A A AAA-]- ANAi AAA aANky. A-A ANfAAlA A 
A 18 8]eNAlA(82) A mm A8YL8 SNYfc #Hf A ^AAitLf^lA s;| .<ii. A A . AAA, YA^-'N 8*i588 4 
A(50) A A A-7-A{6I)(A 3)A AA*IM 1 AAAL AAA. 8 81 >.} 8; ft! 8!A^»lA(82)A A- A A- YA AlpN ,> ■ pq N A A 
A A. YAAAAA. MAMA ^-1 AO 88>8-'8:A;A- A A AM A A 8] AA(.^o)A s-JA^i AlA RYAZAN 
•iYA)xlNl H=IAA A 808, A]N] 8Aipf A ARHAv- A AAA A. A .8.(88) A Y A AAA AM Ai A AA A-AA-A8 A A-AA 
AAC7.L-A4A 81 8AUK86} f-<88N A Y]A AAAA-A «)A-A- MAIIYl m*h 8Mp 

M^t 44 8NY, A^. tUNIM.'ASijA AY! ^MHIA-N(B8)A AY! A A- A. 

8 4f -8LA #814?!, AAAAa! 4-S?.(80H A-"A8 :> L AANPLHM AN N A8! AAA8;NA::- t%o}® r ! |N.EH92)A 
I#88 f8 88ssH! NN A PLICA 88 NAM *AeKS2)4 »€4. 
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ty*>m «i.E.^(92)fc n*m?} :t.Aut *3M*K42KJ£ m$ 4# 44 #hsh<>13e 4<4?c£KK744?4^ *w 

44 AAA A A Ai4444 44 fe^l^H 44 A 42; 4 ®% +s.&\ 44. 44! $6|*H^ 

(8244 44A *8J2L?q<&2>s* aW*e*«* v\MWm A A 4A;H(44 i»J^{94} is? A4444 ^-X* 241 444AA0 

II 4444, 44 4SiejH 44 ^e^!*]k 4A;s47p?4 r 7AAO AA0 44 

^zmdmmi- *w*£*K! «-y{78>^ shsss}?! -b-aa h^ih; A4§ t 44. »i aaa 

114 *m ^M^mw^ ;m *\n *wi r^«u. 444 444 aamoaa 

44 «i4 4 444A42] ojg. AV/] 4434471 #*(78># #44 cl&HSNii €4. 44 14, 4-1 AAL444 
4 1 sH»8H! I4sK74>4 441; ^ 4,.:. ^ m ^ g 44 H..!?-m## A444. 444. 44"44 »{^(40)«1 & 
1A 4?) ;?A<144«- APAA4:4N. HA.*34<42)te 4?l A M A 4 el 444XA 344 41*1 4*1 

A42! g-^<76)^ 4 $14. 4 AAA- 444 x|4A cl&H E44» 44 4*D«I 44444 -V; p p 4 

7l4 "1-44?. 444 144" 4#A. lH4 44. it^-Si 44A4442) %] 4445.4<?1 frSK78}4 444 44 444 «N 
^ -If*! "IMPROVED COM'inniNG ARCHiTECTljRE AND RELATED SYSTEM AND METHOD" •?] •■14 44*4 
4 14684.1024x4 c| 4W*M si -K 

34 #4:>44 $1*8*1 44 4 44 44. 44A.44 a| m(80>fe- l>UC 441, 1?I ( >! 4A.4(52A::- «4 j4<.]^^j a 
JM mi. i4t4iiste 44 4 4144; AA44. ^eKS2>4, 4*44(44)4 ¥4? f-tH) 4-1 4444 444444 
MMW)*% sia.4:a. 4?! 44-41 4-1;) -444 P4A 44*1 444 4; 44 4-1 441 4444AC82A4 44 .&^JL 44 
J44442X.A 3}MW 4 24 4444 4 AAA. 4A4A4 si444.;a 44144 44 241 4 44 444 4 441 
•IMPROVED COMPUTING ARCHITECTURE AND RELATED SYSTEM AND METHOD" 4 A A 4*1*4! %W 
OAU0A4 444 "COMPUTING MACHINE HAVING IMPROVED COMPUTING ARCHITECTURE AND 

RELATED SYSTEM AND METHOD" 4 44 4*S44 -4j 10/684.083^ 4 4 t'l4 "PROGRAMMABLE 
CIRCUIT AND RELATED COMPETING MACHINE AND METHOD " 4 44 4444! *8 10/684.057 A 4 4i ! ^>14 
4DT 

.!4 IS 44 44444, 44M44 4^ 48)4 4*1,A42? 4^(80), %\«m ^p:N(92) =4? 4i 4>j ^HeH52>.4 
4 M44 A44 4X4(98)1? 4C444. 4-- mi 41444 U4 ^(daughter card)4 "!414 44444S4H4P 44)^1? 

44MH4! 4 A- A 4: 44 4 4lr 4! A 4! 444f44-4-4i ^444(A.H4x| g|-#)4i 444. A A A4444 4 44 A 
4, 4- ? i 4^4444 44<78)44 #-'^^! IC 4 141 A44 (power r««ulator)v^ 44' a|4A4 44 A4IAAAA AAA 
A. oi l IC/444AA4I A 4-14 44 4*1 4^-1 A4H9A4I4 444 A a. 44. 

47| AA44A4) 44i78)A A A A AAA A A- 444 44 A 244 4A4 4 r iA ^44; "PIPELINE 
ACCELERATOR FOR IMPROVED COMPUTING ARCHITECTURE AND RELATED SYSTEM AND METHOD" 4 «l 
4 4444 4 i4i4S34)29A4 41444 44. 

A 54 4 4AA1 c| 44 4A«I4 44 A 34 44A44 4 AAA uA a<44i 4SKKX)}^ #«1 4A44?H*1 
4. 40IH.44 Al4l00)4. 4 ; AA 4AA421 4144480) - 44^144 4 A A 44A44 ^m(80a, 80b) ~ .4 4444! 
4 44A 44 4 A4.444 Si so 4*!A44 4a>C?8a4 4444. 4*1 S44 4lA(Si»A 44 AAA 44 ^A#44 
••4 444444(74 V 'A4 r! )^1 44CM4 4A-4A 44 A44 #4! (78)4 4.H4 «S 4*1 AAA 44AOD)4! A4f AAA 

5(14. A A. 44 4AA4A1 -A 41 1 00)4 A 44;e.k>4 s4iU80a}« A 4 444 4adA42«) 4 4«]54^. 4 A(80b} 
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